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S U M M A R Y
Background: HIV prevalence among men who have sex with men (MSM) in China is rapidly increasing.
The majority of Chinese MSM engage in bisexual behaviors and their female partners may be at high risk
of HIV infection.
Methods: Through a comprehensive literature review and the utilization of a mathematical optimization
approach, this study infers quantitative distributions of sexual behavioral practices between Chinese
MSM and their female partners over the past decade, and consequently estimates the trends in HIV
incidence rates among female partners of Chinese MSM.
Results: The average Chinese MSM had approximately 0.89 (95% conﬁdence interval (CI) 0.68–1.23)
female sexual partners, with a mean number of total penetrative acts with the female partners of 0.57
(95% CI 0.52–0.62), in the past 6 months. Condom usage increased slightly from 23.57% (95% CI 14.20–
32.93%) in 2002 to 27.33% (95% CI 19.88–34.78%) in 2010. Thus, the substantially increasing HIV
prevalence among MSM has led to an increase in HIV incidence among partners of bisexual MSM of
approximately 5.3-fold, from 0.18 per 1000 person-years in 2002 to 0.88 per 1000 person-years in 2010.
Conclusions: Bisexual Chinese MSM may be a bridge group to the general female population for HIV
transmission. There has been a substantial HIV incidence increase among their female partners.
 2012 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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jou r nal h o mep ag e: w ww .e lsev ier . co m / loc ate / i j id1. Introduction
The HIV epidemic in China is experiencing a change in proﬁle as
sexual transmission has recently overtaken injecting drug use as
the primary mode of HIV transmission.1,2 National statistics have
revealed a rapid increase in the proportion of annual HIV diagnoses
attributable to sexual transmission, from 56.9% in 2007 to 74.4% in
2009; this is particularly seen for homosexual transmission, which
increased from 12.2% to 32.5%, during the same period.1,2 Despite
an increase in condom use among MSM,3 the national HIV
prevalence among MSM tripled from 1.4% to 5.3% during 2001–
2009,4 reﬂecting an increase in HIV incidence, which has also been
independently measured to have increased among Chinese MSM
(e.g., from 8.0 to 9.1 per 100 person-years in Chongqing
Municipality during 2006–2008;5,6 from 2.9 to 3.6 per 100
person-years in Beijing City during 2005–20067).
‘Tong-qi’, a Chinese term referring to wives who are married to
homosexual or bisexual men, has become an emerging population
in China over recent years.8 Currently, there are an estimated 20
million Chinese MSM, and approximately 70–80% of MSM will
eventually marry a woman due to the traditional culture and social* Corresponding author. Tel.: +61 2 9385 0900; fax: +61 2 9385 0920.
E-mail address: lzhang@kirby.unsw.edu.au (L. Zhang).
1201-9712/$36.00 – see front matter  2012 International Society for Infectious Disea
doi:10.1016/j.ijid.2012.01.012norms in China.9–11 This leads to a total of approximately 14–16
million Tong-qi in China. Although a recent study suggested that
the HIV prevalence among bisexual MSM was signiﬁcantly higher
than that among homosexual MSM and argued that bisexual
Chinese MSM could be a potential bridge for HIV transmission to
the general female population,12 it is not clear to what extent
bisexual MSM have contributed to the overall HIV incidence in
China. In this study, we investigated the bisexual behavioral
patterns of Chinese MSM and estimated HIV incidence among
female partners of MSM by conducting a comprehensive review of
the literature to collate available relevant data on the distribution
of sexual behavior (number of partners, number of sexual acts, and
condom usage), employing a mathematical optimization routine to
reconcile the data and estimate HIV incidence among female
partners of Chinese MSM.
2. Methods
2.1. Data collection
Two investigators (EPFC and LZ) performed independent
literature searches of published peer-reviewed articles from four
electronic databases: PubMed, Wanfang Data, China National
Knowledge Infrastructure (CNKI), and Chinese Scientiﬁc Journals
Full-text Database (CQVIP). Articles were searched betweenses. Published by Elsevier Ltd. All rights reserved.
E.P.F. Chow et al. / International Journal of Infectious Diseases 16 (2012) e312–e320 e313January 2000 and May 2011. The free text and medical subject
heading (MeSH) terms included (‘‘human immunodeﬁciency
virus’’ OR ‘‘HIV’’ OR ‘‘acquired immune deﬁciency syndrome’’ OR
‘‘AIDS’’) AND (‘‘homosexual’’ OR ‘‘MSM’’ OR ‘‘men who have sex
with men’’ OR ‘‘gay’’ OR ‘‘bisexual’’) AND (‘‘behaviors’’ OR
‘‘attitudes’’ OR ‘‘high-risk behaviors’’ OR ‘‘condom’’ OR ‘‘partners’’)
AND (‘‘China’’). The references in the relevant articles were
searched manually. We limited our search to articles published
in Chinese or English only.
Studies were eligible for inclusion if they: (1) reported the rate
of consistent condom use with female partners in the past 6
months; or (2) reported the number of female sexual partners in
the past 6 months; or (3) reported the number of acts with female
partners in the past 6 months. The criteria for exclusion were: (1)
non-peer reviewed articles, such as theses and local and
government reports; (2) review papers; (3) articles without full-
text documentation, such as conference abstracts and posters; (4)
studies not conducted among MSM or in other countries; (5)
studies not including details of study designs, such as study
location, periods, and the number of MSM respondents in the
survey. If studies were the subject of duplicate publications, those
published in Chinese or published latest were excluded from this
study. For each eligible study, we extracted the study information,
including name of ﬁrst author, publication year, study period,
location, recruitment method, sampling method, and sample size.
Eight items were used to assess the quality of studies: (1) clear
deﬁnition of MSM; (2) representativeness of probability sampling;
(3) sample characteristics matching the target population; (4)
adequate response rate; (5) standardized data collection methods;
(6) reliable survey measures; (7) valid survey measures; (8)
appropriate statistical methods. Answers were scored 1 for ‘yes’
and 0 for ‘no’. The total quality score varied between 0 and 8.
2.2. Fittings and optimization of MSM bisexual behaviors
Lognormal distributions represent probability distributions of a
random variable whose logarithmic values are normally distribut-
ed; these statistical distributions have been accepted as a good
approximation to the distribution of sexual behavior of human
populations.13 Each distribution dataset (i.e., number of sexual
partners and acts) from collated studies was ﬁtted to a cumulative
lognormal distribution function, and hence mean, median, and 95%
conﬁdence intervals (CI) were calculated from each ﬁtted
distribution. Associations between calculated mean (and median)
and the study year were determined by Spearman non-parametric
correlation test (p < 0.05 indicates a statistically signiﬁcant trend).
Heterogeneities across observational studies were observed
due to different study designs, time periods, and locations
reported. We employed an optimization model to combine all
the available bisexual behavioral data. The difference between the
optimized ﬁts and the crude datasets could be minimized with the
following equation:
E ¼
X
ðN  DÞ2; (1)
where NLN(m,d) denotes the lognormal distributions of female
sexual partners and D denotes a randomly generated bootstrapped
dataset of the crude datasets. Bootstrapping was performed by re-
sampling on the original datasets to generate a new set of datasets
with identical dimensions to the original datasets for each
simulation. The optimization routine was repeated 100 times and
the best 50 ﬁts were selected to provide uncertainty bounds. This
optimization route was performed on a linear regression model of
the temporal trend of condom usage with estimated 95% CI.
The incidence of HIV infection among female partners of
bisexual MSM was calculated based on the distribution of numberof female sexual partners (NLN(m,d)), number of sexual acts
(SLN(m,d)), and consistent condom usage (CN(m,d)) in the past 6
months. According to the Bernoulli equation, a ‘force of infection’
expression for HIV incidence is:
IðtÞ ¼ pðtÞð1  pðtÞÞS 1  ð1  ð1  eÞbÞ
NðtÞCðtÞ
SðtÞ ð1  bÞ
NðtÞð1CÞðtÞÞ
SðtÞ
 
(2)
where, p(t) denotes the prevalence of HIV infection among Chinese
MSM during 2002–2010,14 b represents the per-act infectivity for
bisexual penile–vaginal sex (1–1.5%),15 and e is the condom
efﬁcacy, which was assumed to be 85–95%.16–20
3. Results
3.1. Literature search
We identiﬁed 707 articles from four electronic databases (103
in PubMed, 133 in CQVIP, 231 in CNKI, and 240 in Wanfang Data)
and 22 extra articles from the reference lists of the selected articles.
We excluded 552 records due to duplication of articles from
multiple databases and irrelevance to the topic. We screened the
abstracts of the remaining 177 records and excluded 25 non-peer-
reviewed articles. The remaining 152 articles were eligible for full-
text screening, and a further 117 articles were excluded. Finally, 35
articles (eight in English and 27 in Chinese) were included in the
qualitative synthesis. Of the 35 eligible studies, 12 reported the
number of female sexual partners in the past 6 months, one
reported the number of sexual acts with female partners in the past
6 months, and 28 reported on consistent condom use with female
partners in the past 6 months (Figure 1). Sample sizes of the studies
ranged from 78 to 4983 (median 358; interquartile range (IQR)
202–537). Among the 35 studies, three were conducted in multiple
provinces, two in Northwest China, three in North China, four in
Northeast China, seven in South Central China, seven in Southwest
China, and nine in East China. Thirteen of the 35 studies did not
report the sampling method. The majority of studies used snowball
sampling and respondent-driven sampling, while the remaining
studies used mixed sampling methods and convenience sampling.
3.2. Bisexual behaviors among MSM
A lognormal distribution function was used to ﬁt partner
distributions of the 35 individual studies (Table 121–55). Since no
correlation between study year and number of partnerships in the
past 6 months was observed (Spearman, p = 0.333 and 0.400 for
mean and median, respectively), this enabled us to pool all
available datasets/distributions by employing an optimization
routine on partnership and acts. The results of this routine are
presented in Figure 2a and indicate that the mean number of
female sexual partners among Chinese MSM in the last 6 months
was 0.89 (95% CI 0.68–1.23), while the mean number of total
sexual acts with female partners among all MSM in the past 6
months was 0.57 (95% CI 0.52–0.62) (Figure 2b). Furthermore, the
rates of consistent condom use with female partners among MSM
increased slightly over the time-period, from 23.57% (95% CI
14.20–32.93%) in 2002 to 27.33% (95% CI 19.88–34.78%) in 2010;
however condom usage was not found to be correlated with study
year (Spearman, p = 0.614) (Figure 2c).
3.3. HIV incidence among female partners of MSM
Our results showed that the annual MSM-to-female HIV
transmission incidences followed an increasing trend during the
period 2002–2010 (Figure 2d). The median annual national HIV
incidence among female partners of bisexual MSM increased 5.3-
fold from 0.18 per 1000 person-years (IQR 0.10–0.33) in 2002 to
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Figure 1. Flow chart for selection of studies with number of articles.
E.P.F. Chow et al. / International Journal of Infectious Diseases 16 (2012) e312–e320e3140.88 (IQR 0.49–1.62) per 1000 person-years in 2010. Furthermore,
the model predicts different HIV incidence levels among female
partners of MSM across the country (Figure 2e); this is due to
geographical differences in HIV prevalence among the MSM
populations. For instance, in provinces with MSM HIV prevalence
up to 10%, such as Chongqing Province,21,56 this would lead to a
median HIV incidence of approximately 1.60 (IQR 0.90–2.90) per
1000 person-years among female partners. If the HIV prevalence
reaches 20% (e.g., Guizhou Province57), the median incidence
would be approximately 2.82 (IQR 1.55–5.15) per 1000 person-
years. Further, the HIV incidence would increase to 3.70 (IQR 2.04–
6.75) per 1000 person-years in provinces with 30% HIV prevalence
among MSM (e.g. Sichuan Province58).4. Discussion
This is the ﬁrst study to estimate HIV incidence among Chinese
females whose male sexual partners are bisexual MSM. The
increase in HIV incidence among female partners of bisexual MSM
(from 0.18 per 1000 person-years (95% CI 0.10–0.33) in 2002 to
0.88 per 1000 person-years (95% CI 0.49–1.62) in 2010) is likely
due to the large increase in HIV prevalence among MSM in recent
years, given that there have been no substantial changes in sexual
behavioral patterns between MSM and their female partners.4 In
contrast, this HIV incidence is relatively low compared with that
in pregnant women (1.2 per 1000 person-years59), discordant
couples (from HIV-positive husbands to their wives, 5.4 per 1000
Table 1
A summary of studies reporting bisexual behavior among men who have sex with men in China
A. Number of female sexual partners in the past 6 months
First author,
published
year [Ref.]
Study design Number of
female partners,
mean/median
Quality
assessment
score
Study period Study location Region Age range
(mean SD)
Method of recruitment Method of sampling Sample
size
Choi KH, 2007 [22] 09/2004–06/2005 Shanghai East 18–56 (28) MSM venues including bars,
dance clubs, and restaurants
Snowball sampling 477 Mean: 0.65
Median: 0.62
4
Feng Y, 2010 [23] 03/2007–07/2007 Chengdu, Sichuan Southwest 16.8–44.5 MSM venues including
internet chatrooms, bars, tea
bars, money boy brothels,
public restrooms, public
bathhouses, and parks
Snowball sampling 513 Mean: 0.60
Median: 0.54
6
Yang HT, 2006 [24] 05/2004–07/2004 4 cities in Jiangsu (Nanjing,
Wuxi, Suzhou, Huaian)
East 18–56
(28.07.9)
Gay bars Not reported 222 Mean: 1.55
Median: 0.75
3
Zhong F, 2009 [25] 05/2008–08/2008 Guangzhou, Guangdong South
Central
18–51 HIV voluntary counseling and
testing clinic
Respondent-driven
sampling
379 Mean: 0.41
Median: 0.37
7
Li N, 2007 [26] 2006 Henan South
Central
17–58
(28.38.8)
Gay-oriented venues Continuous sampling 187 Mean: 0.44
Median: 0.10
5
Gu Y, 2004 [27] 03/2003–04/2003 Shenyang, Liaoning Northeast 16–49 Gay bars Respondent-driven
sampling
342 Mean: 1.83
Median: 0.23
5
Xue FH, 2010 [28] 05/2009–07/2009 Wenzhou, Zhejiang East 17–49
(27.06.5)
MSM venues including bars,
bathhouses, clubs, parks, and
public toilets
Convenience and
snowball sampling
358 Mean: 1.91
Median: 0.76
7
Hu Q, 2006 [29] 08/2005 Nanchang, Jiangxi East 15–60 (25) Internet advertisements, peer
referral
Not reported 200 Mean: 0.53
Median: 0.32
3
Wang ZJ, 2010 [30] 05/2008–06/2009 Yangzhou, Jiangsu East 18–78 (33.5) Internet advertisements, peer
referral
Not reported 750 Mean: 0.41
Median: 0.09
4
Liu H, 2001 [31] 08/2000–10/2000 Beijing North 16–72
(30.19.5)
MSM venues including bars,
bathhouses, and parks
Not reported 84 Mean: 0.21
Median: 0.07
3
Li X, 2006 [32] 2004 Xian, Shaanxi Northwest 17
(28.07.4)
MSM venues Not reported 258 Mean: 1.14
Median: 0.63
3
Zhang BC, 2007 [33] 2002–2003 6 major cities (Chongqing,
Shenyang, Dalian, Qingdao,
Nanjing, Xian)
- 15–72
(27.67.4)
MSM venues Snowball sampling 1389 Mean: 1.37
Median: 0.64
8
B. Number of sexual acts with female partners in the past 6 months
First author,
published year [Ref.]
Study design Number of sexual
acts, mean/median
Quality
assessment
score
Study period Study location Region Age range (mean SD) Method of recruitment Method of sampling Sample size
Xiao Y, 2009 [21] 07/2006–09/2007 Chongqing Southwest 27.78.7 Gay-oriented venues, internet
advertisements, community
outreach, peer referral
Venue-based,
snowball
sampling
1689 Mean: 0.56
Median: 0.51
7
C. Percentage of consistent condom use with female partners in the past 6 months
First author,
published
year [Ref.]
Study design Condom use
n/Na (%)
Quality
assessment
score
Study period Study location Region Age range
(mean SD)
Method of recruitment Method of sampling Sample
size
Cai YM, 2009 [34] 10/2007–12/2007 Shenzhen, Guangdong South Central 18–45 (27.0) MSM venues Respondent-driven
sampling
351 35/95 (36.8%) 4
Choi J, 2007 [35] 2006 Nanchang, Jiangxi East 16–50 (25.37.2) Gay-oriented bars, peer
referral
Convenience sampling 101 22/47 (46.8%) 3
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Table 1 (Continued )
C. Percentage of consistent condom use with female partners in the past 6 months
First author,
published
year [Ref.]
Study design Condom use
n/Na (%)
Quality
assessment
score
Study period Study location Region Age range
(mean SD)
Method of recruitment Method of sampling Sample
size
Feng L, 2009 [36] 07/2006–09/2006 Chongqing Southwest Not reported Community outreach, peer-
recruitment, and web-based
recruitment; venues and
cruising areas such as parks,
public bathrooms, and
websites
Venue-based and
cruising
area-based
convenience sampling
1000 58/245 (23.7%) 7
07/2007–09/2007 Chongqing Southwest Not reported Community outreach, peer-
recruitment, and web-based
recruitment; venues and
cruising areas such as parks,
public bathrooms, and
websites
Venue-based and
cruising
area-based
convenience sampling
1044 59/263 (22.4%)
He Q, 2005 [37] 04/2003–05/2003 Guangdong South Central 18–55 Peer referral, internet
advertisements
Snowball sampling 121 7/26 (26.9%) 6
Lau JT, 2008 [38] 12/2003–05/2006 Kunming, Yunnan Southwest 15–75 MSM venues including gay
bars, gay saunas, and parks
that MSM use to meet one
another, peer referral,
internet and attendees of
recreational activities
organized by several NGOs
Convenience and
snowball
sampling
896 77/274 (28.1%) 5
Li X, 2006 [32] 2004 Xi’an, Shaanxi Northwest 17 (28.07.4) MSM venues Not reported 258 35/150 (23.3%) 3
Li X, 2009 [39] 2003 Xi’an, Shaanxi Northwest 18–55 (30.28.0) National sentinel surveillance
sites
Venue-based sampling 78 3/18 (16.7%) 6
2004 Xi’an, Shaanxi Northwest 17–61 (28.07.4) National sentinel surveillance
sites
Venue-based sampling 258 18/89 (20.2%)
2005 Xi’an, Shaanxi Northwest 18–62 (27.68.2) National sentinel surveillance
sites
Venue-based sampling 106 9/24 (37.5%)
2006 Xi’an, Shaanxi Northwest 16–62 (27.06.8) National sentinel surveillance
sites
Venue-based sampling 393 4/111 (3.6%)
2007 Xi’an, Shaanxi Northwest 18–64 (27.57.6) National sentinel surveillance
sites
Venue-based sampling 256 23/75 (30.7%)
2008 Xi’an, Shaanxi Northwest 16–68 (29.38.2) National sentinel surveillance
sites
Venue-based sampling 400 48/166 (28.9%)
Lin WD, 2007 [40] 04/2006–05/2006 Heilongjiang Northeast 17–48 National sentinel surveillance
sites
Continuous sampling 200 0/40 (0.0%) 4
Liu H, 2005 [41] 09/2001–01/2002 Beijing North 18–69 (27.0) Peer referral andMSM venues
including bars, saunas, parks,
and clubs
Not reported 481 40/145 (27.6%) 3
Liu H, 2009 [42] 2007 Shenzhen, Guangdong South Central 18–45 MSM venues Respondent-driven
sampling
293 91/293 (31.1%) 4
Liu LY, 2008 [43] 2006 Mudanjiang, Heilongjiang Northeast 29.0 MSM venues including parks,
bars, and bathhouses
Not reported 202 12/50 (24.0%) 3
Lu WJ, 2008 [44] 2007 2 cities in Guangxi
(Nanning, Liuzhou)
South Central 25.6 National sentinel surveillance
sites
Not reported 480 16/67 (23.9%) 5
Ouyang L, 2008 [45] 06/2006–09/2006 Chongqing Southwest 16–60 (30.28.5) MSM venues including bars
and bathhouses
Snowball sampling 561 40/175 (22.9%) 4
Qu L, 2009 [46] 10/2008–12/2008 Inner Mongolia North 18–63 (27.010) MSM venues including bars,
bathhouses, parks, public
toilets, and tea houses
Not reported 604 23/119 (19.3%) 6
Wang Y, 2008 [47] 12/2006–01/2007 Mianyang, Sichuan Southwest 16–57 (24.86.5) MSM community Respondent-driven
sampling
201 11/26 (42.3%) 5
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Wang ZJ, 2010 [30] 05/2008–06/2009 Yangzhou, Jiangsu East 18–78 (33.5) Internet advertisements, peer
referral
Not reported 750 85/405 (21.0%) 4
Wu J, 2008 [48] 10/2006–12/2006 Shanghai East 18–54 (26.6) MSM venues including bars,
public bathhouses, and parks
Not reported 203 30/88 (34.1%) 5
Xiao Y, 2009 [21] 07/2006–09/2007 Chongqing Southwest 27.78.7 Gay-oriented venues, internet
advertisements, community
outreach, peer referral
Venue-based, snowball
sampling
1689 85/362 (23.5%) 7
Xiao Y, 2010 [49] 07/2006–09/2006 20 cities from 7 provinces
(Jilin, Gansu, Ningxia, Inner
Mongolia, Heilongjiang,
Liaoning, Chongqing)
- 15–68 (28.58.3) Internet advertisements,
community outreach, peer
referral, gay-oriented venues
including clubs, bars, parks,
and bathhouses
Venue-based and
snowball sampling
4983 231/1266 (18.2%) 6
Xing JM, 2007 [50] 10/2005–12/2005 Hunan South Central 17–65 (29.89.3) Internet, MSM venues
including bars, tea houses,
clubs, saunas, and public
toilets
Not reported 372 33/101 (32.7%) 3
Xu J, 2007 [51] 03/2005–12/2005 Hefei, Anhui East 15–24 (20.69) Internet advertisements,
peer-referral
Snowball sampling 202 7/22 (31.8%) 7
Xue FH, 2010 [28] 05/2009–07/2009 Wenzhou, Zhejiang East 17–49 (27.06.5) MSM venues including bars,
bathhouse, clubs, parks and
public toilet
Convenience and
snowball sampling
358 67/140 (47.9%) 7
Yang HT, 2006 [24] 05/2004–07/2004 4 cities in Jiangsu
(Nanjing, Wuxi, Suzhou, Huaian)
East 18–56 (28.07.9) Gay bars Not reported 222 23/108 (21.3%) 3
Zhang BC, 2007 [33] 2002–2003 6 major cities (Chongqing,
Shenyang, Dalian, Qingdao,
Nanjing, Xian)
- 15–72 (27.67.4) MSM venues Snowball sampling 1389 140/589 (23.8%) 8
Zhang BC, 2008 [52] 12/2005–04/2006 9 cities (Harbin, Shenyang, Xi’an,
Zhengzhou, Shanghai, Nanjing,
Chongqing, Wuhan, Chengdu)
- 13–78 (29.19.2) MSM venues Snowball sampling 2250 190/839 (22.6%) 5
Zhang Q, 2011 [53] 09/2008–12/2008 Nanchong, Sichuan Southwest 18–60 (25.5) Not reported Snowball sampling 423 1/38 (2.6%) 3
Zhao H, 2009 [54] 01/2008–10/2008 Harbin, Heilongjiang Northeast 17–52 (254.9) HIV Voluntary Counseling
and Testing clinics
Not reported 89 4/13 (30.8%) 6
Zhu YW, 2007 [55] 03/2006–07/2006 Jinan East 17–66 (25.45.7) MSM who had HIV testing at
Jinan Centers for Disease
Control and Prevention (CDC)
Not reported 400 22/80 (27.5%) 6
MSM, men who have sex with men; SD, standard deviation; NGO, non-governmental organization.
a Condom use (%) =number of MSM who had consistent condom use with female partners (n) divided by the number of MSM who had sex with a female in the past 6 months (N).
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Figure 2. Sexual behavior and HIV incidence among female partners of MSM. (a) Number of female sexual partners. (b) Number of sexual acts with female partners. (c)
Consistent condom use rate with female partners in the past 6 months. (d) Annual incidence of HIV among female partners of MSM. (e) Relationship between HIV prevalence
in MSM and HIV incidence in their female partners. Twelve studies reported the number of female sexual partners, one study reported the number of sexual acts with female
partners, and 28 reported condom usage with female partners among MSM. The blue dots represent the cumulative distribution of the number of female partners, sexual acts,
and condom usage reported in the collected published studies; the solid red curves represent the corresponding model-ﬁtted mean distribution of the listed parameters, and
the dotted red curves represent the 95% conﬁdence interval of the mean curve. For the box plot (subplot d), the red lines represent the median of the incidence, the blue lines
represent the interquartile range (IQR) of the incidence, and the dotted black lines represent 1.5 times the IQR. For subplot e, the gray dot and lines illustrate the estimated
current HIV prevalence for Chinese MSM (5.4%) and the corresponding HIV incidence for their female partners (0.88 per 1000 person-years).
E.P.F. Chow et al. / International Journal of Infectious Diseases 16 (2012) e312–e320e318person-years60), and female sex workers (34 per 1000 person-
years61) in China. This implies that the relative risks of HIV
infection among pregnant women, discordant wives, and female
sex workers are 1.4-, 6.1-, and 38.6-fold higher, respectively, than
among female partners of MSM. The low HIV incidence among
female partners of MSM may be due to the low number of sexual
acts or female partners among MSM. A large body of literature has
suggested that bisexual MSM in China may act as a potential bridgefor HIV transmission between MSM and the general female
population.62–65 However, our analysis suggests that the bridging
pattern may be highly variable across geographical locations in
China, and may be especially high in highly HIV prevalent regions
(e.g., Sichuan Province); the HIV incidence of 3.70 (IQR 2.04–6.75)
per 1000 person-years is still considerably lower than the reported
incidence among uninfected wives in discordant heterosexual
couples and female sex workers.60,61 The number of sexual acts
E.P.F. Chow et al. / International Journal of Infectious Diseases 16 (2012) e312–e320 e319between MSM and their female sex partners remains low (0.57
(95% CI 0.52–0.62) acts in the past 6 months) despite a high
proportion of MSM self-identifying as bisexual.12 The HIV
incidence among the female partners of MSM in China will likely
increase considerably due to a rapid increase in HIV prevalence
among MSM and the lack of HIV prevention and intervention
programs targeting MSM, especially bisexual MSM.4,66
Disclosure of sexual orientation of MSM to their female partners
may be one way to reduce the risk of HIV transmission. However,
this is unlikely to occur to a large scale, due to social norms and
pressures to fulﬁll family expectations of marriage; currently only
11% of married Chinese MSM disclose their sexual orientation to
their wives.67 In addition to a rapid scale-up of regular HIV testing
and health education to increase condom usage, HIV intervention
strategies targeting Chinese MSM should also aim to increase their
willingness to disclose their sexual orientation before marriage.
Further, due to social norms and fear, Tong-qi usually conceal the
fact that they are married to a homosexual husband in order to
maintain the marriage.65 Support and empowerment of Tong-qi
such as through counseling, peer-support, and education for HIV
prevention should be encouraged in China, especially in areas
where HIV is prevalent among MSM.
Several limitations should be noted in this study. First, only one
study reported the distribution of sexual acts between MSM and
female partners. This substantially limited our analysis and might
lead to inaccuracy in the magnitude of HIV incidence. Second,
female sexual partners among bisexual MSM can be categorized
into three main types: (1) regular, (2) non-commercial casual, and
(3) commercial. Due to limited available data, we were unable to
investigate sexual behaviors and estimate HIV incidence for each
sex type. Third, the generalizability of the result on the number of
sexual acts with female partners is limited due to the limited data
available (only one of the 35 studies reported this) and self-
reporting bias. Fourth, signiﬁcant differences in bisexual behavior
between married and unmarried Chinese MSM have been
reported.66 However, due to insufﬁcient data, we were unable to
stratify our investigation according to marital status. Fifth, this
study did not consider the variations in demographic factors such
as age68 and level of education,69 which are known to be associated
with the transmission of HIV. Our study identiﬁed a lack of
observational studies and also a literature gap on the understand-
ing of demographic, epidemiological, and behavioral factors that
contribute to HIV transmission from bisexual MSM to their female
partners. Further research studies are required to empirically
determine the actual HIV incidence among female partners of
MSM. The behavioral differences between various types of female
partners of MSM (i.e., regular, non-commercial casual, and
commercial) should also be investigated to project the future
HIV epidemics in China.
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